More than 20% of the UK population live in rural areas (Cox, 1995) but there is little information on rural-urban patterns of cancer survival (Watt et al, 1993) . Studies in other countries suggest that rural residence is associated with poorer survival, which could reflect more advanced stage at diagnosis and less adjuvant treatment (Bonett et al, 1990; Liff et al, 1991; Launoy et al, 1992) . In the UK, the few studies of rural health in general have produced conflicting results but, overall, challenge the widespread belief that rural people have a health advantage over their urban counterparts (Phillimore and Reading, 1992; Watt et al, 1993; Cox, 1998).
Excludes 3579 cases who died on the first day and 18 other cases who were followed up for less than 1 day.
METHODS
Data on lung, colorectal, breast, prostate, stomach and ovarian cancers diagnosed between 1 January 1991 and 31 December 1995 were obtained from the Scottish cancer registry. Based on postcode of residence at diagnosis, 70 561 of 71 152 registrations were successfully matched to census output areas, which were used to assign geographical and socio-economic variables (output areas are the smallest census units in Scotland -median population 124, interquartile range 98-156). Cases registered with a first primary tumour (63 976) were eligible for analysis (Table 1) . Survival was calculated from date of diagnosis to date of death or 31 December 1995, whichever was sooner (median follow up 0.68 years; range 0-5 years). Distance quintiles were assigned based on the shortest straight-line distance to the nearest cancer centre. The quintiles represented ≤ 5 km, 6-13 km, 14-23 km, 24-37 km and ≥ 38 km. Census indicators of settlement size were used, representing populations of > 1 000 000, 100 000-1 000 000, 10 000-100 000, 1000-10 000 and < 1000. Deprivation scores were calculated using the method of Carstairs and Morris (1990) but with output areas as the geographical units. Quintiles were calculated with the least deprived coded '1', and the most deprived coded '5' (Reading et al, 1993) . Deprivation indices could not be assigned for 33 cases due to missing census data. Data were managed using Microsoft Access version 2 and analysed using SPSS for Windows release 7. Proportions of cases whose date of diagnosis coincided with their date of death were calculated. Logistic regression was used to model all variables and calculate odds ratios relative to the first category within each variable. Survival rates after diagnosis were calculated by Kaplan-Meier analysis (Bland and Altman, 1998) . Cox regression was used to model all variables and calculate hazard ratios relative to the first category within each variable (Cox, 1972) .
RESULTS
In univariate analysis, a greater proportion of patients who lived far from a cancer centre died on their date of diagnosis compared with those who lived nearby (Table 2) . Trends were significant for colorectal, breast and stomach cancers and persisted after adjusting for age, sex and settlement size (Table 3 ). In the modelling exercise, small settlement size was an advantage for all sites except prostate and these trends were significant for lung, breast and stomach. The effect was, however, largely evident as a difference between the first category (patients living in a conurbation of more than one million) and the rest. For patients who survived at least 1 day after diagnosis, increasing deprivation was associated with decreasing survival for all sites except stomach (Table 4) . Small settlement size was a significant advantage for all sites except ovary. Adjusting for age, sex, deprivation and distance, the survival advantage associated with small settlement size was confirmed, although the effect was again mostly seen between patients living in a conurbation of more than one million and the rest. Increasing distance from a cancer centre was significantly associated with poorer survival for lung and prostate cancers.
DISCUSSION
Cancer registration data in Scotland have a high level of accuracy compared to other registries. In comparison with medical records, serious discrepancies were judged to have occurred in under 3% of cases and postcode inaccuracies in 7% (Brewster et al, 1994) . Our findings could have been affected by bias if cancer registry data, which are collected by case notes review, were less complete for more remote patients. Several factors suggest that this is unlikely. First, common methods of case ascertainment and registration are used throughout Scotland, irrespective of where cases are resident. Second, all records of deceased patients are collected together in central stores so are equally accessible. Third, if our findings were due to bias, they should have been consistent across all cancers, which they were not. Finally, registration bias would not explain the trend to poorer survival after diagnosis.
Standard area-based indicators of deprivation have been criticised as insensitive in rural areas, where wealth and poverty can coexist in close proximity. We minimized internal diversity by using the smallest available area unit, an approach that has been found effective at showing inequalities even in rural areas (Reading et al, 1993) .
Interpretation
We found no evidence that small settlement size was a survival disadvantage. The only prominent association was poorer survival for patients living in a conurbation of more than one million. In Scotland, this is the extended Glasgow area and it seems likely that local factors, perhaps including deprivation incompletely controlled for by the Carstairs score, could have been responsible. In the rest of Scotland, settlement size had little or no effect.
There was, however, strong evidence that increasing distance from a cancer centre was associated with poorer survival. More remote patients were less likely to be diagnosed before they died, especially for stomach, breast and colorectal cancers. After diagnosis, there appeared to be a small disadvantage with increasing distance, although this association was weaker.
Studies in other countries have found that patients with poor access were more likely to present with disseminated disease for breast, colorectal, prostate and lung cancers (Liff et al, 1991; Launoy et al, 1992; Montella et al, 1995) . They have also been found less likely to be referred to specialist centres (Greenberg et al, 1988a; Launoy et al, 1992) or receive adjuvant treatment with radiotherapy and chemotherapy (Greenberg et al 1988b; Craft et al, 1997) . In Scotland, rural residence has been associated with suboptimal treatment for testicular cancer (Howard et al, 1995) . Our findings are in line with these studies and suggest that the problem is primarily one of distance from cancer centres. If these findings are confirmed by further research, and equity of access to cancer treatment remains a priority (EAGC, 1995) , then changes may be needed to ease and streamline referral and treatment for more remote patients.
